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Abstract 
The dual band bandpass filter is presented with square ring-resonator structure. The stubs are inserted between the inside and 
outside ring-resonator for adjusting the second band. The first band is designed for supporting WLAN system at 2.45 GHz and 
the second band is covered within the radio altimeter system at 4.30 GHz. The measured results are agreed to the insertion losses 
are 2.01 dB, 2.18 dB and the return loss are 11.45 dB, 11.15 dB at the center frequency 2.45 GHz and 4.30 GHz, respectively. 
© 2016 The Authors. Published by Elsevier B.V. 
Peer-review under responsibility of the Organizing Committee of iEECON2016. 
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1. Introduction 
A novel compact microwave bandpass filter with high selectivity, wide stopband and small insertion loss is a 
good performance demanding in front end of wireless local area network [1]. There are a lot of resonator structures 
for proposing bandpass filter. A T-shaped resonator is one of favorite structures to be used. A dual-band bandpass 
filter using folded T-shaped half-wavelength resonator is proposed in [2].With capacitive load coupling for feeding 
and multiple transmission zeros are generated, although not good for the second band bandwidth is produced.The 
authors in [3] presented the technique to obtain extremely sharp skirt by using T-shaped resonators combine with 
high and low-impedance lossless line lowpass and U-shaped suppressing cells. On the other hand, defected ground 
structure (DGS) is applied to etch a microstrip line ground has a main advantage for providing high capacitive 
coupling [5 High speed wireless local and network become the major factor in global communications due to the 
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exponential increase in the number of subscribers to the design cycle to meet the needs effectively. Meanwhile, the 
aeronautical communications, it is necessary to use RF signals through the same network [1]. 
A filter is one of the devices need to be designed in response to required frequencies. Many structures of dual-
band are proposed especially the ring resonators as high quality factor and smaller size. For a compact dual-band 
filter, most of them presented the ring resonators to achieve good response with high selectivity [2-5].  
In this paper, a simple spiral ring resonator is presented. The main ring resonator is generated two passbands 
which the fundamental passband is supporting the WLAN while the second frequency which employed for an 
altimeter system. The input and output ports enhance the external coupling. 
 
2. Design 
First, the main ring resonator is designed for generating the fundamental frequency and its total length is around 
the half wavelength at 2.45 GHz. The input and output port are designed by standard transmission line of 50 Ω. All 
dimensions of the proposed filter are shown in Fig.1. 
 
 
 
 
 
 
 
 
 
Fig. 1. The dimensions of the dual-band bandpass filter. 
The gaps (G) between input-output port and the main square ring-resonator are adjusted. Their affecting is 
directly controlling the transmission zero at the higher edge and improves the insertion loss of the first band as 
shown in Fig.2. The optimized gaps result is 0.3 mm. In order to half wavelength designing, the harmonic frequency 
of the conventional bandpass filter is around 2f0 or around 5 GHz, but the radio altimeter systems operate at 4.30 
GHz so that the second band can be adjusted by adding stubs between the center of the outer and inner ring 
resonators. In this case, the width of stub at the center ring-resonator, W2, is fixed at 2.64 mm.  The center of second 
band will be related to adjusting the length of stub at the center ring-resonator, Lx, as shown in Fig. 3.  
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 2. Gap adjustment effecting to the first band. 
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Fig. 3. The length of stub effecting to the second band 
 
It is noticed that, the center of second band will be shifted left to the first band, if the length of stub at the center 
of main ring-resonator is increased. In opposite case, if the length of stub is decreased, the center of second band 
will be shifted from the first band. But all of adjustment do not effect to the first band. Not only varied the length of 
stub at the center of main ring-resonator, the length of inner stub, Ly, is also ascendant for the second band as shown 
in Fig. 4.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 4.The Insertion loss and the return loss of the proposed bandpass filter 
 
The intended material is the print circuit board model FR4.   Its parameters are a given dielectric constant (εr) of 
4.20, a thickness of 1.60 mm and the loss tangent of 0.002. The dimensions of the ring-resonator have been 
optimized; the width of main ring is around 1.36 mm. The length of the inside and outside stub will be optimized for 
a good result at the center frequency 4.30 GHz. The optimized length of outside stub is 1.90 mm and the optimized 
length of inside stub is 4.94 mm. The dimensions of the dual-band bandpass filter have been optimized, resulting in L1 
= 9.56 mm, L2 = 5.95 mm, L3 = 12.16 mm, L4 = 10.08 mm, W1 = 1.31 mm, W2 = 2.64 mm, W3 = 2.24 mm, W4 = 
1.40 mm, G1 = 0.30 mm, G2 = 0.70 mm. The photograph of the fabricated dual-band bandpass filter is shown in Fig. 
5. The insertion loss (S21) and the return loss (S11) of the dual-band bandpass filter is measured with network 
analyzer model E5071C ENA. The comparisons between the measured and simulated performances of the proposed 
dual-band bandpass filter show in Fig. 6. The insertion losses are 2.01 dB, 2.18 dB and the return losses are 11.45 dB, 
11.15 dB at 2.45 GHz, 4.30 GHz, respectively 
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Fig. 5. A photograph of the fabricated dual-band bandpass filter 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 6. The comparisons between the measured and simulated performances of the proposed dual-band bandpass filter 
 
3. Conclusion 
The proposed dual band bandpass filter is designed for support two systems at the same time. The first band 
design at the center frequency 2.45 GHz and the second band design at the center frequency 4.30 GHz, which are 
WLAN and the radio altimeter systems. The first band is depended on the ring-resonator structure and included the 
stubs at the inside and outside ring-resonator for adjusting the second band. The measured results are agreed to the 
insertion losses of are 2.01 dB, 2.18 dB and the return losses are 11.45 dB, 11.15 dB at the center frequency 2.45 GHz 
and 4.30 GHz, respectively. 
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